per 


INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 


(51) International Patent Classification 3 ; 
A61F 5/47, 5/42, 1/00 
A61F 13/20 


(11) International 
(43) International 


WO 83/ 00011 
Date: 6 January 1983 (06.01.83) 


(21) 
(22): 

(31) Priority Application Number: 

(32) Priority Date: 

(33) Priority Country: 


PCT/SE82/00218 
16 June 1982(16.06.82) 

8103903-4 
22 June 1981 (22.06.81) 


(71) Applicant (for all desig 
MEDLINE [SE/SE1; \ 
holm (SE). 


tated States except US): AB 
'allingatan 37, S-lll 24 Stock- 


(72) Inventor; and 
(75) Inventor/Applicant (for US only) : BRUNDIN, Jan-Olof 
[SE/SE]; Skyttevagen 21, S-181 46 Lidingd (SE). 

(74) Agents: HAGELBERG, Torvald et al.; Patentbyran 
West-Patent, Stora Nygatan 15, S-411 08 Gateborg 


„ d States: AT, AT (European patent), AU, BE 
(European patent), BR, CH, CH (European patent), 
DE, DE (Auxiliary utility model), DE (European pa- 
tent), DK, FL FR (European patent), GB, GB (Euro- 
pean patent), JP, LU (European patent), NL, NL (Eu- 
ropean patent), NO, SE (European patent), SU, US. 


(54) Title: ARRANGEMENT FOR SEALING OF BODY CANALS 


(57) Abstract 

Arrangement (1) for sealing body, canals compris- 
ing a body (8) of a material which expands by absorb- 
ing body fluid, so that after insertion in the non-ex- 
panded state the body expands and seals off the canal. 
The arrangement furthermore comprises locking de- 
vices (4) which are arranged to be pressed against the 
walls of the body canal and thus provide an anchorage 
for the body. Locking devices (4) try, as a result of a 
spring action, to adopt in internal position in which 
they are designed not to exert any locking action. The 
locking devices are so arranged in relation to the body 
(8) that during expansion the latter is pressed against 
the locking devices and forces them outwards to an ex- 
ternal position in which they are intended to provide a 
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Title: 

Arrangement for sealing of body canals 
Technical field: 

The present invention relates to an arrangement for sealing 
body canals comprising a body made of a material which swells on 
absorption of body fluid so that after introduction in the non-ex- 
panded state it swells and seals the canal. The arrangement further- 
more comprising locking devices arranged to be pressed against the 
walls of the body channels and thus bring about anchorage of the 
body. 

Background: 

The blockage of body canals by means of expandable bodies 
has been proposed previously. Such blockage of canals and cavities 
in the human or animal body can be justified for contraceptive 
purposes, the oviducts or sperm ducts being blocked, or because of 
disease, which necessitates blocking of a body canal. Here the 
appropriate canal is blocked and the pressure against the surround- 
ing walls holds the body in position. However, in actual practice it 
has been observed that there is a risk that the body will make its 
way out of the canal, e.g. as a result of movement or being washed 
away, particularly during the initial period of time after insertion 
when it has not been able to absorb so much body fluid that it has 
adopted a si2e such as to exert a pressure against the surrounding 
walls in the canal. To obtain a reliable grip it has been proposed 
that the body should be provided with resilient locking devices of a 
relatively hard, resilient material which provides a locking action in 
respect of the surrounding walls. 

Technical problem: 

In spite of such locking devices it has not been possible to 


canal. One reason for this is that sealing bodies of this type are 
often extremely small and permit the attachment of only small, fine 
devices, which results in a weak spring action and thus a low 
locking action. In those cases the heavy duty locking devices can 


obtain complete security against the body being removed from the 
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be used, the draw back of too great a resistance against insertion 
may arise. 

The solution: 

At the device according to the invention the locking devices as 
a result of spring action try to adopt an inner position in which 
they are designed mainly not to exert any locking action or only a 
slight action- The locking devices are so arranged in relation to the 
expandable body that on expansion the latter is pressed against the 
locking devices and forces them outwards to an outer position in 
which they 'are designed to give a marked locking action. 

Advantages : 

The aim of the invention is to bring about retention of the 
body in its position which is more reliable than has been previously 
possible in the context concerned. 

Another aim of the invention is to provide an arrangement 
which can be introduced to the desired position in the body channel 
in a safe manner and with full control over the position of the 
body, and at a from the locking action independent resistance 
against insertion. 

Brief description of drawings: 

Two embodiments of the invention are illustrated on the 
appended drawings. Fig. 1 illustrates in section the first embodi- 
ment; Fig. 2 shows a section through the second embodiment, both 
diagrams illustrating an initial position; Fig. 3 illustrates the first 
embodiment; Fig. 4 illustrates the second embodiment, with both 
diagrams illustrating the application mode; and Fig. 5 illustrates the 
arrangement firstly in an insertion stage and secondly placed in a 
female oviduct. 

Best mode of carrying out the invention: 

As shown in Fig. 1 the sealing arrangement 1 in accordance 
with the first embodiment is formed by a preferably circular plate 2 
which is attached to the end of a thread 3. A locking device 4 with 
a number of wings 5 which point obliquely outwards is furthermore 
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attached to the thread 3 a short distance from the plate 2. A 
second plate 6, from which a free portion 7 of the thread proceeds, 
is fastened to the thread a short distance from the locking device 3 
in the direction towards which the wing's 5 are pointing. All the 
components just mentioned on the thread 3 are, like the actual 
thread, made of a material which is inert to the body fluids, e.g. a 
plastic material. The components can be attached to the thread by- 
moulding . 

Between the locking device 3 and plate 6 the thread is sur- 
rounded by a body 8 of an expandable material. This material can 
be a hydrogel, but a fibrous material is also suitable. However, 
hydrogels have proved to be particularly suitable in the said con- 
text, because a body made of a hydrogel does not, unlike a fibrous 
body, tend to leave any fragments behind. In addition hydrogels 
are inert in respect of body fluids and can be made to expand to 
the desired extent. Thus a volumetric expansion of 20-300%, 
measured linearly, can be obtained by a co-polymerisate of a 
hydrophilic polymer and a hydrophobic polymer, the proportions 
between these two polymers governing the degree of expansion. The 
material expands by absorbing water from the body fluid. It is for 
example possible to employ cross-linked polyacrylamide and polymers 
and co-polymers of methacrylic acid esters having at least one 
hydroxy group in the side chain. Suitable monomers are 2-hydroxy- 
ethyl-methacrylate, where the ester group can originate from 
diethylene glycol or triethylene glycol. It is for example also feas- 
ible to use 2,3-dihydro oxy propyl methacrylate . It is possible to 
use, as the cross-linking substance, polyfunctional acrylates such 
as diesters or corresponding glycols, e.g. ethylene glycol, bis- 
methacrylate. The material in the body should be quite elastic and 
should be only very slightly plastic. In the unexpanded (non-hyd- 
rated) state it can be rigid and/or hard but should preferably sof- 
ten on expansion. 

As shown in Fig. 1 the body 8 is essentially cylindrical and 
has a length such that it leaves the wings 5 free to adopt an un- 
tensioned position. The body 8 must not be attached to the thread 
3, but instead on expansion certain portions of it should be capable 
of movement with respect to the thread. 



HOL-CON 0012617 


WO 83/00011 


4 


PCT/SE82/00218 


With the seating arrangement in accordance with the second 
embodiment, in Fig. 2 and designated as 9, there is also an outer 
plate 10, a locking device 11 with wings 12 and an inner plate 13 
together with an expandable body. 14, preferably of a hydrogel. 
The plate 13 carries wings 15 which resemble the wings 12 and are 
directed obliquely outward and which face towards the body 14 like 
the wings 12. The said components are not held together by any 
thread, but comprise a single piece, preferably a piece moulded in 
plastic, and are held together by a rod 16 which forms part of this 
piece, and which thus replaces the thread 3 between the plate 2 
and the plate 6 (Fig. 1). However, with the second embodiment 
there is also a free thread 17, the end of which is attached in plate 
13 and which is appropriately moulded into the latter and thus into 
the whole of the said body formed by components 10-13 and 15, 16. 

The sealing arrangements 1, 9 are in accordance with Figs. 1 
and 2 in an initial state provided with an insertion arrangement 18. 
This consists firstly of an outer tube 19, which can obtain support 
against the plates 2 and 10 respectively and surrounds the entire 
arrangement. The tube 19 has two colours and exhibits a separating 
line 20 between the two colours. Thus the tube 19 is provided with 
a first zone nearest the arrangement 1, 9 having a certain colour 
and a second, outer zone in the second colour. The importance of 
the two coloured zones will be explained later. By "colour" it is not 
meant that the material in the tube 19, which is appropriately made 
of plastic, needs to be coloured in both zones, but that one zone 
can have the natural colour of the material. 

There is also an inner tube 21 which surrounds the thread 7 
and 17 respectively. This tube 21 is longer than the tube 19 and 
thus extends beyond the end of the tube 19 as shown in Fig. 5. 

Blocking takes place by inserting the expandable body in the 
unexpanded state into the body canal concerned. The shape and 
dimensions of the body are so matched that it can be easily intro- 
duced into the canal. After introduction it absorbs liquid from the 
surrounding tissues and expands. By this means the canal is 
blocked as intended, whilst at the same time the body is firmly 
gripped in the canal as a result of the pressure against the sur- 
rounding walls. The material should essentially be inert with res- 
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pect to body fluids and the surrounding tissues, so that the body 
remains intact and can be removed when it has performed its 
function. 

An important application of the arrangement is as a preventive 
agent for blocking the oviducts in a female or a female animal, or 
for blocking the sperm ducts in a man or a male animal. For 
blocking the oviducts of a woman the diameter of tie tube 19 which 
encloses the actual blocking arrangement must not exceed 2 mm and 
for insertion in the sperm duct of a man the diameter should not 
exceed 1 mm. As illustrated in the diagrams the arrangement 1, 9 is 
enclosed by the . tube 19 and should thus have a somewhat smaller 
diameter in the non-expanded state. After expansion the body 8 will 
have increased its diameter preferably by at least 40%, and appro- 
priately by 80%. 

Fig. 5 illustrates application in a woman's oviduct. The dia- 
gram shows the neck of the uterus 22 and the uterus 23 together 
. with the two oviducts 24 and 25. On the left an arrangement 1 is 
shown schematically inserted in the oviduct 24 some distance inside 
the latter's entrance to the uterus 23. From the arrangement 1 the 
thread 7 extends outwards through the neck of the uterus 22 so 
that it can be observed to check whether the arrangement is still in 
place. At the same time the thread 7 can be employed to remove the 
arrangement. 

During insertion, illustrated to the right in Fig. 5, the ar- 
rangement is placed horizontally in the tube 19, as illustrated in 
Fig. 1, and together with the tubes 19 and 21 is inserted through 
the neck of the uterus 22 through the uterus 23 and into the ovi- 
duct 25. The tube 19 is inserted to such an extent that its initial 
coloured zone disappears into the oviduct. Hence the separating line 
20 between the zones is located roughly in the range where the 
oviduct enters the uterus. It is possible to observe by means of a 
hystroscope during insertion, that this location of the separating 
line has been achieved. . 

After the correct position has been obtained, the tube 19 is 
withdrawn, as can be seen extended through the neck of the 
uterus. On the other hand the inner tube 21 which is relatively 
rigid is held. This prevents the arrangement 1 accompanying the 
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tube 19 during removal. As soon as the arrangement 1 is exposed, 
as a result of tube 19 being withdrawn , the body 8 comes into con- 
tact with the body fluids and starts to absorb water. It thus in- 
creases its diameter by expansion and makes contact with the sur- 
rounding walls of the body canal. At the same time it increases in 
length and is pressed against the wings 5, which thus splay out. 

This is illustrated in Fig. 3 and the arrangement has thus 
obtained an anchorage in the body channel, to some extent in that 
the relatively elastic and soft body 1 is pressed against its walls, 
which mainly provides the desired seal and ensures closure of the 
canal, although the position retention action is not particularly 
strong because the material of the body slides relatively easily 
against the canal walls. However, now position retention is under- 
taken by the wings 5, which splay out as a result of the expansion 
of the body, and which are of relatively hard material and engage 
directly in the canal walls. As soon as it can be anticipated that 
this locking action has been achieved, it is also possible to with- 
draw the tube 20 and the arrangement then adops the state illu- 
strated to the left in Fig. 5 where only the thread 7 emerges from 
the arrangement i. If during the exposure of the arrangement 1 the 
tube 19 has not been completely withdrawn, then this should 
naturally also be removed. 

The action described above also applies to the arrangement 9 
in accordance with the second embodiment. However here, as de- 
scribed above, there is a double locking device in the form of 
wings 12 and 15 which splay outwards because the body 14 in- 
creases its length between them. 

Hence the basic idea of the invention is to employ the expan- 
dable body for splaying out locking devices. This principle can also 
be employed for sealing off body channels other than those men- 
tioned, for example in connection with haemorrhages for se alin g off 
blood vessels. As regards dimensions and shape, the design must 
be adapted to suit the application envisaged. It is possible to use 
one or several rows of locking devices and also one or more ex- 
pandable bodies. The insertion arrangement described is employed 
naturally only when required. 
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Claims: 


1. Arrangement for sealing off body canals comprising a body (8; 
14) made of a material which expands by absorbing body fluid, so 
that after insertion in the non-expanded state the body expands 
and seals off the canal, whereby the arrangement furthermore in- 
cludes locking devices (4; 12, 15) arranged to be pressed against 
the walls of the body canal and thus provide an anchorage for the 
body, CHARACTERIZED in that the locking device or devices (4; 
12, 15) as a result of spring action try to adopt an inner position 
in which they are designed mainly not to exert any locking action 
or only a slight action, and that the locking devices are so arran- 
ged in relation to the body (8; 14) that on expansion the latter is 
pressed against the locking devices and forces them outwards to an 
outer position in which they are designed to give a marked locking 
action. 

2. Arrangement according to claim 1, CHARACTERIZED in that 
the body (8) is placed against a retainer (6) aiid that the locking 
device (4) is placed on the opposite side, so that when the body 
expands it rests against the retainer (6) whilst its other end moves 
in towards the locking device (14) and expands the latter by 
splaying out the locking elements (5) which are obliquely orientated 
in towards the other end of the body. 

3. Arrangement according to claim 1, CHARACTERIZED in that 
the body (14) is located between two locking devices (11, 15) with 
locking elements which are orientated obliquely in towards both 
ends of the body, so that on expansion of the body these two ends 
are pressed against the locking elements and splay these outwards. 

4. Arrangement according to claims 2 or 3, CHARACTERIZED in 
that the body encloses a thread (3) or rod (16) on which the 
locking device (4) and the retainer (6) and locking devices (11, 15) 
are attached. 

5. Arrangement according to any of the preceding claims, CHARAC- 
TERIZED in that this includes an insertion arrangement which com- 
prises an external tube (19) which during insertion is arranged to 
surround the body (8; 14) and locking device or devices (4; 11, 
15) and an internal tube or the like (21) which is arranged to be 
inside the outer tube (19) and to rest against the end of that por- 
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tion of the arrangement which comprises the body and locking de- 
vice, so that the arrangement as a whole can be introduced by 
means of the outer tube (19) after which that part of the arrange- 
ment which comprises the body and locking device can be exposed 
by withdrawal of the outer tube whilst retaining the said portion in 
the inserted "position by means of the inner tube, so that the body 
can absorb body fluid and expand so as to become anchored in the 
position adopted. 

6. Arrangement according to claim 5, CHARACTERIZED in that 
the outer tube (19) has two areas of length, separated from each 
other by colour or other marking by means of a separating line (20) 
which forms zones, whereby the zone which comprises that part of 
the tube which is connected to the said portion of the arrangement 
is adapted, as regards its length, to the intended length of inser- 
tion of the tube from the entrance to the body canal, so that the 
correct depth of insertion can be established by observing when the 
separating line reaches the entrance to the canal. 
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